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Brant W. Ullery, MD, George K. Lee, MD, Jason T. Lee, MD. Stanford
University, Stanford, Calif
Objectives: Shuttering occurs when a scallop or fenestration does not
align perfectly with the target vessel ostium and is potentially minimized by
stenting. The currently approved fenestrated endovascular aortic repair (f-
EVAR) platform usually uses a nonstented superior mesenteric artery
(SMA) scallop, thereby subjecting the SMA to risk of partial coverage.
We sought to describe the presence and degree of SMA shuttering during
f-EVAR.
Methods: Patients undergoing f-EVAR using the commercially avail-
able ZFEN device containing an SMA scallop at our institution were
included for analysis. Corrected multiplanar coronal images on postopera-
tive computed tomography angiography were reviewed to measure SMA
shuttering, deﬁned as the percentage of SMA ostial diameter covered by
the stent graft fabric (Fig).
Results: Of the 24 f-EVAR cases performed during the study
period, 14 patients (71% male) had an SMA scallop to include in this
analysis (mean age, 75 years; mean abdominal aortic aneurysm size, 6.4Table. Preoperative variables and postoperative outcomes after HYBRID and T




(n ¼ 421) P
HYBRID
(n ¼ 27)
Age 71.1 (7.7) 69.0 (10.6) .01 73.9 (8.1)
Albumin 3.7 (0.5) 3.8 (0.6) .03 3.67 (0.5)
Steroids 13 (8.4%) 13 (3.1%) .006 1 (3.7%
ASA class 4/5 82 (53.3%) 175 (41.7%) .01 12 (44.4
Operative time, hours 5.9 (2.6) 5.8 (2.4) .86 7.0 (1.7)
Mortality 18 (11.7%) 40 (9.5%) .44 6 (22.2
Stroke 5 (3.3%) 9 (2.1%) .54 3 (11.1
Prolonged intubation 71 (46.1) 138 (32.8%) .003 8 (29.6
(% or SEM)
Fig. Percent superior mesenteric artery (SMA) shuttering
approximated by the SMA length outside the fenestration (B)
divided by the total SMA ostial diameter (B+C). Scallop width is
represented by letter A.
558cm). Thirty-nine vessels were targeted (14 SMA scallops, 25 renal fenes-
trations), with covered stents placed in all fenestrations. Target vessel
catheterization was achieved in 100% of cases. SMA shuttering of any
amount occurred in 64% of patients (range, 24%-54%). Degree of SMA
shuttering varied: no patients had 1% to 20%, four had 21% to 40%,
and ﬁve had 41% to 60%. All celiac and SMA vessels were patent on post-
operative imaging. On univariate analysis, there was no association be-
tween SMA shuttering and the measured clock position of the SMA or
renal arteries, percentage of device oversizing, number of renal artery fen-
estrations/stents, aneurysm neck morphology, or aortic diameter at the
SMA or proximal seal. No clinical events of mesenteric ischemia were
noted in any of the patients.
Conclusions: Even with the custom design of currently available
fenestrated technology, shuttering of the SMA occurred in more than half
of the patients, although no clinical events were noted. Further detail
with regards to the incidence, magnitude, and tolerance of SMA shuttering
during f-EVAR is warranted to fully understand the clinical implication of
this radiographic ﬁnding. Future design considerations for advanced
EVAR should take into account SMA shuttering to further reﬁne operative
planning.
Thoracoabdominal Aneurysm Repair in Patients with COPD:
Traditional Open Repair or Hybrid?
Bao-Ngoc Nguyen, MD, Richard F. Neville, MD, Rodeen Rahbar, MD,
Richard Amdur, PhD, Anton N. Sidawy, MD, MPH. George Washington
University, Wash, D.C.
Objectives: Open thoracoabdominal aneurysm repair (TAR) results
in major postoperative pulmonary complications in chronic obstructive pul-
monary disease (COPD) patients. This study investigates whether a hybrid
procedure (HYBRID) is a good alternative for this patient population.
Methods: All patients who underwent TAR (Current Procedural Ter-
minology code 33877) and HYBRID (visceral debranching and thoracic
endovascular aortic repair) from 2005 to 2010 were identiﬁed from the
National Surgical Quality Improvement Program database. Outcomes for
TAR were compared between patients with and without COPD. For
COPD patients, 30-day outcomes were compared between the TAR and
HYBRID approach.
Results: Of 575 patients who received TAR, 154 (27%) had COPD.
Compared with patients without COPD, patients with COPD were older,
more likely to be malnourished, use steroids, and have American Society of
Anesthesiologists class 4 or 5. COPD resulted in a signiﬁcantly higher risk
of prolonged intubation (46% vs 33%; P ¼ .003). When HYBRID (n ¼
27) was compared with TAR (n ¼ 575) for all patients, it had a signiﬁ-
cantly longer operative time (7.0 6 1.7 vs 5.8 6 2.4 hours; P ¼
.0017), higher risk of stroke (11.1% vs 2.4%; P ¼ .008), and no signiﬁcant
difference in pulmonary complications (Table). Furthermore, for COPDAR
nts (with and without COPD) COPD patients only
TAR




(n ¼ 154) P
69.5 (10.0) .03 74.0 (7.6) 71.1 (7.8) .28
3.8 (0.6) .49 3.9 (0.5) 3.7 (0.5) .51
) 26 (4.5%) .99 1 (11.1%) 13 (8.4%) .56
%) 257 (44.8%) .97 5 (55.6%) 82 (53.3%) .99
5.8 (2.4) .002 6.8 (2.1) 5.9 (2.6) .29
%) 58 (10.1%) 0.06 3 (33.3%) 18 (11.7%) .09
%) 14 (2.4%) .008 3 (33.3%) 5 (3.3%) .01
%) 209 (36.4%) .48 6 (66.7%) 71 (46.1%) .31
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Volume 59, Number 2 Abstracts 559patients, multivariate analysis showed HYBRID was associated with
signiﬁcantly higher rates of deep venous thrombosis/stroke (odds ratio,
13.6 vs 0.9; P ¼ .02) and prolonged intubation (odds ratio, 16.0 vs 1.8; P
¼ .003).
Conclusions: COPD patients should not be automatically excluded
from open TAR because the HYBRID procedure may not represent a safer
alternative.
Experience With CHIMPS Endovascular Techniques and Outcomes in
Comparison With Propensity-Matched Controls
Zdenek Novak, MD, Benjamin J. Pearce, MD, Mark A. Patterson, MD,
Thomas C. Matthews, MD, Marc A. Passman, MD, William D. Jordan,
Jr, MD. University of Alabama at Birmingham, Birmingham, Ala
Objectives: Unsuitable endovascular anatomy presents a dilemma in
patients at high risk for open aortic aneurysm repair. We reviewed our expe-
rience with the off-label CHIMPS (CHIMney, Periscope, Snorkel)
approach to treat complex aortic aneurysms and deﬁne outcomes among
high-risk aortic aneurysm patients.
Methods: A retrospective analysis of all endovascular aortic proce-
dures performed between 2000 and 2013 was performed to identify patients
with CHIMPS endografts. CHIMPS patients were propensity-matched to
non-CHIMPS subjects by demographic and risk factors. Matched groups
were compared for outcomes. Signiﬁcance was statistically deﬁned using
c2 (or Fisher exact test), t-test, or Mann-Whitney U test. Kaplan-Meier
analysis was used to compare survival.
Results: The CHIMPS procedures were performed using 57 branch
stents in 38 patients (mean age, 71.9 6 13.8 years). CHIMPS were used
as initial endotherapy for 18 patients (47.3%). Indication for CHIMPS
included aneurysm diameter in 28 (mean 65 6 15 mm), rupture in 5, endo-
leak in 2, dissection in 1, dysphagia in 1, and mycotic aneurysm in 1.
Twenty-four procedures (63.1%) required stents in 1 vessel, 10 procedures
(26.3%) required 2 vessels, 3 procedures (7.8%) 3 vessels, and 1 procedure
(2.6%) required 4 vessels. Intraoperative endoleak was observed in 18 pa-
tients (47.3%): 12 with type I, 1 with type II, and 5 with type III. At 30
days, seven of these resolved and one additional type II endoleak was
observed. Of 57 total CHIMPS stents, four failed#30 days (three hypogas-
tric and one celiac). Two additional hypogastric CHIMPS stents failed
before the 12-month follow-up. No CHIMPS renal stents failed (n ¼
14). Thirty-day mortality was 10.5% (4 of 38) in nonemergency cases and
18.4% (7 of 38) with emergency cases, compared with 1.8% (2 of 114)
among matched EVAR patients. Among CHIMPS patients, two with
mesenteric stents and intentional exclusion of renals initiated hemodialysis.
Thirty-day glomerular ﬁltration rate estimates before and after procedures
did not differ signiﬁcantly between the groups. Kaplan-Meier analysis shows
decreased early survival but similar survival after 3 years in the matched
cohort.
Conclusions: The CHIMPS technique offers an alternative therapy in
patients with complex aneurysmal disease judged to be medically unsuitable
for open repair. Despite CHIMPS feasibility, these patients experience
increased mortality compared with a propensity-matched cohort.
Fig. Kaplan-Meier survival curves for patients treated using
CHIMPS technique and controls.Gastrointestinal Complications Following Fenestrated Endovascular
Aneurysm Repair
Martyn Knowles, MD, Jean J. Bao, MD, David A. Nation, MD, David E.
Timaran, MD, Luis F. Gomez, MD, M. Shadman Baig, MD, R. James
Valentine, MD, Carlos H. Timaran, MD. UT Southwestern, Dallas, Tex
Objectives: Fenestrated endovascular aneurysm repair (FEVAR) has
become an alternative in patients unﬁt for open repair and with morphology
not suitable to traditional endovascular aneurysm repair (EVAR). FEVAR
requires cannulation and stent placement within visceral vessels that could
lead to complications not seen after traditional EVAR, and little is known
about the gastrointestinal complications (GICs). This study was performed
to determine the prevalence of GICs after FEVAR.
Methods: Over a 5-year period, we prospectively gathered data on
148 patients who underwent FEVAR at our institution.
Results: The median number of vessels fenestrated was three (inter-
quartile range [IQR], 2-4), with a total of 457 vessels. Minor and major
GICs occurred in 59 patients (39.9%). There were 2 (1.4%) gastrointestinal
bleeds, 2 patients (1.4%) who developed cholecystitis, 1 patient (0.7%) who
developed liver failure, and 2 patients (1.4%) who developed Clostridium
difﬁcile infections. No patients developed pancreatitis, ascites, or small
bowel obstructions. Seventy patients (47.3%) had a history of abdominal
complaints, and 24 (34.3%) of these developed a GIC. Seventy-two patients
(48.6%) had a history of abdominal surgery, and 24 (33.3%) of these devel-
oped a GIC. An ileus developed in 55 patients (37.2%), with 11 (7.4%)
requiring a nasogastric tube and three (2.0%) requiring total parenteral
nutrition. Five patients (3.4%) were taken to the operating room for pre-
sumed colonic ischemia, which was conﬁrmed in two patients (1.4%), and
one patient (0.7%) was found to have gangrenous cholecystitis. No patients
developed small bowel ischemia. The median time to tolerate a diet in the
GIC group was 5 days (IQR, 3-6 days). The median intensive care unit
stay was signiﬁcantly higher in the GIC group than in those without com-
plications (5 [IQR, 3-9] vs 2 [IQR, 1-3] days, respectively; P < .0001).
When comparing patients who had a complication based on extent of
visceral stenting, there was a higher rate in those who underwent stenting
of the celiac artery compared with those that only included the renal arteries
(13 of 40 vs 27 of 56; P ¼ .003) and a higher complication rate comparing
above and below the SMA (13 of 40 [32.5%] vs 46 of 108 [42.6%]; P ¼
.002). Fourteen patients (9.5%) required readmission #30 days, nine
(6.1%) for a GIC, although none required surgical intervention.
Conclusions: Serious GICs after FEVAR are rare. However, ileus and
delayed return of bowel function are common and a major cause of
extended hospital stay. Not surprisingly, the level of complexity of FEVAR
appears to inﬂuence GIC rates.
Aneurysm Sac Behavior Following Endovascular Aneurysm Repair
Using a Branched Stent Graft
Dhanakom Premprabha, MD, Timothy a.m. Chuter, MD, Linda M.
Reilly, MD, Julia D. Sobel, BS, Chris Pua, PhD, Karen C. Chong, BS,
Jade S. Hiramoto, MD. University of California San Francisco, San
Francisco, Calif
Objectives: This study measured changes in aortic diameter and vol-
ume after aneurysm repair using a multibranched thoracoabdominal stent
graft.
Method: Between September 2005 and May 2013, 120 patients un-
derwent aneurysm repair using multibranched thoracoabdominal stent
grafts. Follow-up included routine computed tomography (CT) at 1, 6,
and 12 months and yearly thereafter. We retrospectively compared the
initial postoperative CT angiography (CTA) with subsequent CTA using
three-dimensional analysis to measure changes in the maximum diameter
of the aneurysm and the volume of aorta encompassed by the stent graft.
Results: In 91 patients the CTA was adequate for serial measurement
of aneurysm diameter. Mean follow-up was 23.05 6 17.37 months.
Comparing the ﬁrst CTA with the most recent CTA, 52 patients
(57.14%) had >5-mm diameter decrease, 39 (42.86%) had <5-mm change,
and none had >5-mm increase. The CTA in 47 patients was adequate for
serial measurement of aortic volume. Of these, 35 (74.47%) had >5%
decreased in aortic volume, nine (19.15%) had <5% change, and three
(6.38%) had >5% increase. In the same group of 47 patients, diameter
decreased in 32 (68%) and remained stable in 15 (32%). This small differ-
ence in the frequency of aneurysm size change (up or down) between vol-
ume-based and diameter-based measurements was not signiﬁcant. The
correlation between volume change and diameter change was signiﬁcant
(P ¼ .006) but weak (R2 ¼ 0.16). Twenty-six patients (28.5%) had 30
endoleaks (type I, 6; type II, 19; type III, 5). The prevalence of diameter
decrease was slightly lower in patients with endoleaks than patients without.
The effect of endoleak on diameter might have been more signiﬁcant had
direct endoleaks (types I and III) not been treated. In three cases, endoleak
